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ffi£&<BKrt*S&SEJIf;:*5<riT, 4>£< £fe±roKt& 

< 1 1> $ nt i ^ d ch * <t f s §«*s i 

[»*B4] ±E««fCttCu3S^JgJ5E$nTli-SCl 
[M*55] ±IHffi«fC«Cu-A i ^MM^nt 

Mifflin 

&B/BE*l<Z)fi£:#£. 

UfeMtl 1] ±fB®^£^j£-r3Xgte, ±B7A5 

-^^©*€r±EBmsnfc»ffi±»3»«Lfca. y- 

—)Vt* Z £ IC cfc r> Tfrfrn<*> Z t »it 

7*6 9 ©litJti*- tE«©#Wflc«RfflE»©i!ia 



^^<t^it^s7^6i i (ZHvrn*— (cts 

[0 0 0 1 ] 

[^^^St^gfi^f] *%OTtt¥«#£KEiR£<}: 

aizmm-rz z t*«T#***#:fi«fflE*©§Bifi*ffi 

[0 0 0 2] 

[0003] Ei»att*«<'*-*fc»R:, *?/s 
[0004] znzomm&m&'tztzsb, mnm<Dm 

[0 0 0 5] ©7^7^ K • yjiSyp* • U^-, fg 
6 0i, S24^ 2 9 8 3I-2 9 8 5M, 1992 
? (Appl. Phys. Lett. 60 (24), pp. 2983-2985 (1992) . ) 
®7^7< K • 74*Jy97s • l^-, £6 3#, fg 7 
^, 9 341-9 3 61, 1 9 9 3? (Appl. Phys. Let 
t. 63(7), pp. 934-936 (1993).) 

4^, 1 7 7 81-1 7 8 0, 1 9 9 4? (Appl. Phys. 
Lett. 65(14), pp. 1778-1780 (1994).) 
©VfU7;M • Ulf- ^ • Vit-fX^ • v>^>?r> 
A-yoy-T^y^, S391t, 3211-32 
61, 1 9 9 5? (Mat. Res. Soc. Symp. Proc. vol.39 
1. PP. 321-326 (1995).) 

©->> • 7 U y K • 7^Jl/AX, fg2 6 2#, 1 2 OH 
-1 2 31, 1 9 9 5?(Thin Solid Films", 262, pp. 
120-123 (1995).) 

©1 9 9 5?- i>>tf >^A • • :/-f • x;U - XX 
• 7-f 'f^Dy.^yxXh, 2 71-2 81, 
1 9 9 5? (1995 Symp, VLSI Technol. Dig., pp. 27-28 
(1995).) 
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[0 0 0 6] 

mwtfm&L^ott&t&m] i^u ±gBse*s« 

IcfiTfBK) <fc o \z irJ < o^©Kja^7ii* 0 . fcPftat^H 

(1) e*fiswtiss<&D«»-n* ahem®. ®. 

(2) iiSSwiajas^g ft*#JO>> ©. 

o) (a«)cvDyn-tx©^tt*«ffitJ m&m 

[0007] ^mwosmte. ^<n^m<omt^±m 

[0 0 0 8] 

^jsg £ nt ^ -s ci t t t -s „ 
[0009] tut)*,. mamm^tirzS£m<Dmmtz. 

[ooio] ±ftmm£±mmmm<D&miz, mnmt 
mmommmz2£>\zft±t2>. 

[0 0 1 l] ±E««*****tr««r»*«^tt. « 

tmt(Dit^-V$>^,C U3P &J:tfC u P205^< <fc 
[0012] ±fB^©^$«. ±IBlB«lcD l/10£l 

[0 0 13] *»BJ©^jg#:gEfflia^Offiift^ 

teUSi p SBF«g CMttg U < xj&# t r«Mft*H * 



[0 0 14] -T&toS. ±i2*^WW^»#ggffliB^ 

[0015] ±mmmzmf&tz>xmz. ±tom&i,< 

[0 0 16] Sfc. ±IB*5!Bj©^#^g^ ffl i2^tt. 

St, ±IBffllK^L<ttiH^^0S{t5$nfc^ffi{c 
». K^ck^T^S -■>A^e.^£-5Sf*^iiS?$tlfc 
^&<£fc-a£^tfm^£$*firr5ia£^trS3jg:5 

*6ftBt±ftt*. &<(omw.<»Mmzmm%:i&f8. 
[0017] ±e»«b<afiktt«$tr«*««dc-r« 

-^A^tJffl^i, T-'USx^AWgl^JifB^aj^ti 

3*1-5., Cffll^, ±IB7'^-;Ug(C. *SIS0T^S 
-■^AW^^ji^WiCX-y ^ CI <fcj&*T# 

[0 0 18] ±EJPWt*fb<tt*!*£j«#fcT**l*A 
[0 0 19] 

nkLfc^viz. m&m2izMf$.2tifcmif*nz)&f&T& 

5. C10)^Ei&l£\ C&JxtfMOS hy>isZ.5?<Dy— X 
±8E«5g!W2K>Jggffc:Sil7LSr^JSiEL. dODKii 
[0 0 2 0] Ei^©±gp^7;U5 -<?A^tf««*Jg 

[0 0 2 1] Sfc, ie»5SIlT«$Wci(6iI 
<fc. S6Cffil,V»»**«flJ6n. ±fBA'»J-\-^<i:LT 

h. *i®T i umzmm-egz. 

[0 0 2 2] 
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imm&n <mrntoi>Bitt*3tma>m<Dmmm<D 

^^tlgiTS^o 01 (a) ic^Lfci: 

[0 0 2 3] »7A'>^ffifcL<«CVD (Chemic 
al Vapor Deposition) ffi£ffl^T, 5 0 nm(Di 
^b^^> (T i N) Rl l*5j:tfJP4 0 0nm(Di (C 

u) mi 5&mmLTBf&i,fc'&, *mmmm<*. 45 

or<2f^S£fifo£:o ^tUZ<kD. 01 (b) fc^L 

fcJ:3ic, ±tmifoizmf&2tLT^rccumi sizm 

[0 0 2 4] 7^«7»J^^ia(DCMP (Ch 
emical Mechanical Polishing) fe&m^T, ±iEM 1 
(DftmztefrmisT^tzT iNll UCuil 5£i& 
St, Ell (c) ^LTc^lC, TiNlll £Cu 
SI 1 5 £_hfB??f 1 \H<D&\zmisfc 0 

[0 0 2 5] mi (d) \Z7jklsfc<£?\Z, JifEC 

uii svmititsfttcmmiz, TfExgiCctor. j¥$ 

5-4 0 nmfOttit)l<|J«^i:R©Sj!j2 1 

[0 0 2 6] BMt 2 1 ( 1 ) * 

^Sl^TOT--^ (3 0 0t, 2 ft) -*«t{fc*3i 
iMMt (lOOTor r, 3 0 0t, 1 0») 
*#ia*t(D7z-;|/ (4 5 Or, 5 ft) o 

«tmS82 lOMli- (l) :7K^y--;u 

(3 0 Ot:, 2ft) ->BmmMmm (0. lTorr, 
2#) (4 5 Or, 5ft) o 

-■ (2) :Cuil 5CD^ffi^fb (2 0 Or, 1 #) -> 
^7tX7^{ > (PH3) \zm-r (4 0 Or, lOTor 
r, lft) 0 

[0 0 2 7] SJD0CVDffi^ffiHt> mtz/V 

□ >«3 1*iIl;MU 01 (e) K:^T«ifi£Jg 

[0 0 2 8] CG^jfiT, ^ffl ( 1 P#H«#) - 4 5 0 

r (imm&m <D^m^-r ^jix huz&i ommm 

[0 0 2 9] *r(D&m % 7s h UX8«JP«<DK»C0BfffiS 
[0 0 3 0] *^J6«Ttt, Bfcjt£^tf«i«&J& 



[0 0 3 1] TiNllSiCuIll 

fC, W, Mo, Nb, V, Ta, #COiSiB^JK^^0!) 
Sft^Kl (WN, NbN, VN, WS i N) CDg|£ffi(^£ 

[0 0 3 2] ^btC, Cull 5C7)SH^^^-^^^ > 
(PH3) f3W-r±8HXS*, ^X^*HlJPL**tS 

[0 0 3 3] <§fe&££ij 2>i2 U*?£W<Dm 2 CD§HJg#j 

[0 0 3 4] 0 2 (a) fc^Tck^c, v U n 

50nm(DTiNi4, J?2 4 0 0 n m(D C u m 5 
tfJ¥2 5 0 nmCDT i NR 6 ITM Lfc. 

&43, i2 {a')-(d')il Jr/f<£>±fBT i NJBI 

[0 0 3 5] 02 (b) , (b' ) iZ7jkLfc<kolZ. m 

U IB^tD^fcttJXbfeo 0 2 (b) rt^iE^&J; 
0\Z. liO±!BT i Nl6^MimttCui5 
co^fflHH<D^^StB$n, — ±JiCD_hfET i NJ®|6 

02 (b' ) K*Lfc«k3 

[0036] mz. mmmi tmvmttcDmw&ft-D 
r, 02 (c) , ( C - ) izTjkisfc^oiz, ±mcum 

5<DUtii2nt£&mz* 5-4 0 nmJpCDgg^feb 
<fi«^I^S«2 5MLfc 0 B2 (c)* 
6W6^S:J:-5»c, ±I©±!BTiNi6^MUcI 
1^2, ±EB6«t>U<tt»€:^Ji«<Z)««2 5«Cu 
R5<OiM«ffi±<Z)*fc«fiE$n. — ±@<£>_kfST i 
NR6S:^L^o&S&lt Cul5(DMffl±(7) 

[0 0 3 7] S»©C VDS*ffl^T8fty 'J 3 >«S 
±m\z»0LLX. «B«ft«3 2l:j;oTEIISB^ 1 
02 (d) , (d' ) »C*f«ifi*»fi)ELfc. 

[0 0 3 8] **Jfi«»C*^T»&n&«ii©E*t,. 

«e**Bifi«)Ei6ic*i;>i:»tt*ft:ttB«)6nr, +fttz 
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[0039] <mmm 3 >0 3 i**mw<nm 3 ommw 

[0 0 4 0] sr. 03 (a) iZ^-f£v\Z. C4F8?? 

Snfc»|fc->U3>il2t. S^l/imggHTfflil 

[0 0 4 1] 03 (b) (CBTi^ic. HjjKDX/tyj' 
StiKliCVDKfflUT, g^5 0nmfflTiNl 
l*5±y:f$4 0 0nm©Cuil 
/tgt. 4 5 OtT*ii!IILTCuIl 5 ZtfttmitZ 

[0 0 4 2] JMtX^'J^ffll-HifcCMPS 
TMCIMltl^T i NtCu tSi^L, @3 

(c) (C*UfcJ;3lc, ±Ellrt©*lCTiNll 1 
tCuIl 5£8ILfc<, 

[0 0 4 3] 03 (d) iC^Lifci^lC. Jl^QCDXAy 
?m&m^T, 3 0 nmOA 1 g|2 2 ^ff^Lfc 

3 0 0*CTS#g£©JIMaS«:fT^T, A1I22 
<hC u t^KJS^i+A 1 tCu©&#!2 3£JgfiKL 
fc. rcD^Jf 2 3fi. ±S3->'J n >S«£±fS 

?SSfCffioT±fBA 1 12 2<7}fl2BJc£fToTfc. m&lZ 

fl^r-scd^T^s. 

[0 0 4 4] BC 1 jjJ^^Xv (1 OmTo r r . 

2 0 s c cm, 10 OW, l 5g>) C1LT, *Hf&© 
A 1 »**SJ?WfCX>>5 1 >^bT^*U, CutAl 

3 1l:J:-Dtffi^lK 03 (e) (C^f^ig^ff^ 
Life. 

[0 0 4 5] *HiS0!HC*JtriT#e)n^:«jiCDi3^fe, 
[0 0 4 6] <£ttm>H4tt*?g9l0£M<D&ffi0!l 

tlfcffilC7;U3 ->j7A (A 1 ) tCufflfiM^W 
[0 0 4 7] 04 (a) (C^rj:^(C. ±5B*iS 

M2iimm\zmwisT. ->ua>*« (0^-B-r) 

ffilC^fiJc$n^:iE{k>''jD>K3{C. m%\<D7.rty*m 
fel/<HCVDSJffll>T, Jl£ 5 0 nmCDT i Nfli 
4. Jp£4 0 0 n mroCu 1815*5 J; i!*Ji>£ 5 0 nmCDT 
i NR6&«ifc«JBUT»J«Ufc. &*5. 04 (a' ) 
~ (d' ) tt. ±Ji©T i Ni6$R(tSt)l^^L 



[0 04 8] 04 (b) . (b' ) fcjRUfcJ:3k:, m. 
-r^>x.>^>^lc c fc 0 T. ±EISTy»fi£S*x;fc«Ji 

i NK6*KtJ*:«^tt, 04 (b) tC^LfeJc^lc. 
CuM5©filffi<0*.^Sai$*lfc*i. ±lfflTiNl6 
£R»«C*>ofc«£tt. 04 (b' ) {C*LAcJ;o(C. 
Cul5 ©fflK©*ffl«: < ±® fc^th £ txfc. 

[0 0 4 9] jfclc. 04 (c) . (c ' ) ic^LfcJ:5 
(C. f $ 3 0 nm©A 1 i2 6^©X/t7^ai:J; 
•sTMl&t, 3 0 Ot;. ^S^ro.^S^froT 
A 1BM2 6iCu§6 <t SrKJto^it. ^I2 7 4M 
Lfc. ^©^^2 7^rJgfi£rslC«. S«SgE£_bfB 

3 0 0tC§oT±SA I 6 SMlxtfcJ:^. B 
Chi/X^7X7 (lOmTorr, 20sccm. 

1 0 0W. 1 5 SO LT. *Sf£;cDA 1 fcifUm 

«?WlCX-y^>^LT^L, Cui:Al0gJEI27 

[0 0 5 0] m%HZ>CVr>mzJ:-3-CMf8 l ZWtMiti' 

04 (d) ij^yt (d* ) t^Lfc«it*»j«bfc. 
[0051] *His«T}g)«anfc«®T'b, ft*«f;g 

[0052] <mmm 5 iiBH^j 1 tt 

^L,4(C^bfc^?i$-ffl^T. xBiE^jgSr^Lfe 
*ifi«2fc:*L;fc x-y?>^ffi(CJ;- 3 
TCuffii££^g£Lfc0y£0 5lC. 

V->>}4T-Cuge^*JgfigL.fc0iJ$:0 6(C. -t #1-^*1^ 

[0 0 5 3] Sr. 05 (a) :fcJ;tfE|6 (a) IC^U 
±fE02 (d) &£Zfmi (e) (C^Lfcfif 
ifitf»&fc*£lJlE«4 1 *»£L;fc». ti%ti3 
2. 3 1l;f7*-MiEEL. ^Of7*-Jl/rt^5' 

[0 0 5 4] W«©*»TSB2JiE*4 3S»J5!EL. ± 

Sn*:8lJiis«fct8B2JBIEi»4 1. 4 3A»6A«fl|J| 

[0 0 5 5] Ccoj;5 LTMl&Znfrmmffii&lZ, W.1 
1 £££2JfE«g4 SOTJlFegigiifti:. 

ttSftactatrfrfc. ±f2if§£*£9jgr;i<h{cj; 
[0 0 5 6] *S6E«6«Tff«$nfcttJH«i6T"b. ft* 
[0 0 5 7] 
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im i ] #389§©*jg0y i ^^-rxsii, 

[04] *^HJ©S^0ij4^^-rXg0. 



[0 5] #38ipi©mg09 5£^-r mmm. 

[0 6] 5 €5*-rtffiBI. 

1 —E«»fi)Efflfl|, 2, 3, 31. 32. 33, 3 4 - 

mmm. 4. 6. h-tinu, 5. 15-cui, 
21. 2 5-M£fzimnzstsmm. 22. 26-7 

JlS.-O&m. 2 3. 2 7-7;P5 — 

«. 4 1-^l^E^. 4 2--^^ 4 3-I21E 
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